Growth hormone stimulates proliferation of old-aged regenerating liver through forkhead box m1b.
The Forkhead Box (Fox) proteins are an extensive family of transcription factors that shares homology in the winged helix DNA-binding domain and the members of which play essential roles in cellular proliferation, differentiation, and longevity. Reduced cellular proliferation during aging is associated with a progressive decline in both growth hormone (GH) secretion and Foxm1b expression. Liver regeneration studies with 12-month-old (old-aged) transgenic mice indicated that increased hepatocyte expression of Foxm1b alone is sufficient to restore hepatocyte proliferation to levels found in 2-month-old (young) regenerating liver. GH therapy in older people has been shown to cause an increase in cellular proliferation, but the transcription factors that mediated this stimulation in proliferation remain uncharacterized. In this study, we showed that human GH administration to old-aged Balb/c mice dramatically increased both expression of Foxm1b and regenerating hepatocyte proliferation. This increase in old-aged regenerating hepatocyte proliferation was associated with elevated protein expression of Cdc25A, Cdc25B, and cyclin B1, with reduced protein levels of cyclin-dependent kinase inhibitor p27(Kip1) (p27). GH treatment also was found to stimulate hepatocyte proliferation and expression of Foxm1b protein without partial hepatectomy (PHx). Furthermore, GH treatment of young Foxm1b -/- mice failed to restore regenerating hepatocyte DNA replication and mitosis caused by Foxm1b deficiency. These genetic studies provided strong evidence that the presence of Foxm1b is essential for GH to stimulate regenerating hepatocyte proliferation. In conclusion, our old-aged liver regeneration studies show that increased Foxm1b levels are essential for GH to stimulate hepatocyte proliferation, thus providing a mechanism for GH action in the elderly.